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*pjlffl«, [14,012,376 #BJ§ffl#, #^BS4 9-3 5 7 

0 2 %$g, H39-27577 %fg, #MBS 5 5- 

1 4 4 2 5 0%$g, [15 6- 1 1 9 1 3 2 %#g, II 
56-22437 %?B, HSSftttSl ,110,518 ^|ffl 40 

526,501 . t^-f-^wmfo (*B 

#fFSI3,257,203 fcfB«0fc<Z>) , 7>f-V 

jvTvhv-kvmmto mrm 5 6 - 4 6 2 3 4%$g 

H» , 7;M"Uy ymmW (#MBS5 4-1108 
3 7%$g^#fS) , tF77>lift (*B#ffF^3, 
717,462 #MBH5 4-5 9 1 4 3%#g, H 

55-52063 %$B, 1155-5206 4%lg, 
155-4676 0%fg, 1155-85495% 

15 7- 1 1 3 5 0%fg, H5 7 - 1 4 8 7 4 9 50 
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%#g, #W¥2-3 115 9 l%?8^#f$) , 7,^ 

^ymrnw mrme 1-21036 3%fg, H6 

1 -2 2 8 4 5 1 %fg, 16 1 - 1 4 6 4 2%fg, 
116 1 -7 2 2 5 5%fg, [16 2-4 7 6 4 6% 
16 2-3 6 6 7 4%fg, (16 2- 1 0 6 5 2^ 
16 2-3 0 2 5 5%®, 116 0-9 3 4 4 5 
S, H6 0-9 4 4 6 2%fg, [16 0- 1 7 4 7 
4 9%f8, 116 0- 1 7 5 0 5 2%fg^#M) 

T», ^^-tfy^l* (*S#fF^4 9 5 0 9 5 0#BJ! 



% 



0 



) 



_ ) 



, #u - 204996% 

7^'J (WWKP 2-282263^ 

, Sfc#H¥ 1 -2 1 1 3 9 9^^BW"P^n 

ttffi^?* >; Jv-s f# ic 7 x y * V P V- 

[0 0 9 2] ^micHs^Xte, C n 6 <Dit£sV!5%:iEfL 

)V7J V yit&W (# WBS 63-2956965 %#g 

^U;V75Xfc-&» (*H#fF^4, 127,412 ^BJffl 
S, #PP3 5 3-2 7 03 3%#8, H54-5844 
5%|g, H5 4- 1 4 9 6 3 4%fg, [15 4-6 4 
2 9 9%«, H5 5-7 9 4 5 0%$g, H5 5-1 
4 4 2 5 0%fg, H5 6 - 1 1 9 1 3 2%fg, 116 

1 -2 9 5 5 5 8%fg, 116 1 -9 8 3 5 3% 
1163-295695 %«l#I0 , mcMM 

[0 0 9 3] m^)V7^ V y<k&®<DRigm£ bT«> 
^;l/7^y, 1, 10, 15, 2 0-f h77i^l/- 

2 1H, 2 3H-^7^>|il (II) , 1, 10, 1 
5, 20-fh77i^2 1H, 2 3H-*l/7^y 
Mm (ID , 5, 10, 15, 2 0-T1-7+7 
^7iWo7i-^) — 2 1H, 2 3H-/fil/7^y, 

fhyzuyr-y, if hv^^;V7^p^7-> / , 

^7^D^7-X ^nA7?n-/7->, ffiiS7^P 
j/T-y, iS7^P^7-y, ^^^.7A7^ni/T- 

%=M7 5 y-ft-a-WRtfx^ u ;P7 ^ 

tLXte, N, N, N' , N' -f l-77i-;l'-4 l 
4' -^T^77x-;l/, N, N* ->"7i-;V-N, 
N' (3-^f;V7x-;W -4, 4' -^'7 = 7 

e7i-;V (TPDA) , 2, 2-tTX (4-^-p- 
bV;l/T5/7x-;W 7p^>, 1, 1-H'X(4- 

y'-p- h U ;vt 5 / 7 x ^^P^-y-v, N, 

N, N' , N' -r F^-p~h'J;V-4, 4' -5^7 
57^71^, 1, 1 -H'X (4-^-p- hU;l/7 
?77i-/V) - 4 -7i-/l/'>^0^>, IfX 
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( 4 - ^7l/7 5 7 - 2 - * <3\rt/7 x -71/) 7x-7l/ 
j-^y, tfX (4-^-p™b'J;l/75/7x^W 7 
x-7M£y, N, N' -«/7i-;V-N, N' -s* 

-rt/, N, N, N' , N* -f h77i-*-4, 4' 
-J'TSy^i^x-f;!/, 4, 4' -t'X 077 
x-;l/7^7) 73— F>J7x^7l/, N, N, N-h'J 

(p-h'J;W 7$y, 4™ (y"-p-FU 71/757) 
-4' - [4 (^-p-hU;l/T5/) x^U;i/i xf- 

MV, 4-N, N-^7i^75/- (2-^7x 

^7Hf-7l/) <*Wv, 3-^h*S/-4' — N, N — 
^7x-;PT5/x ; ? L ;Ky-tf>', N-7x-;V*;w , i 

[0094] xmwr'm^ziEii&xwmte, ±m<t* 

O 



10 




NO 



2 



7;i/3- w^s 



ft, w 



[0 0 9 6] ft if CD— hPfl 

WBS 5 7- 1 4 9 2 5 9 IrI 5 8 - 5 5 4 5 0^-, Idj 
6 3- 1 0 4 0 6 1 lf$MB&ifk:B«3*lTVV57'5 / h 

* yff r#y • 7u7u yy, y 

•trty (Polymer Preprints, Japan) J $3 7#> ^3 

% $6.8 l-^-y (1 9 8 8© fciffciaissttTv 

[0 0 9 7] 
lit 6 5] 




30 



t-Bu 



[0098] &7£<7)>>'7x-7^y ymmfo, 

[0 0 9 9] 
[ft 6 6] 

NC 



CH 




40 
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I3IE?LaAft32lH k tt9IM©{fcfcWfr 5 ft S JEJUNA t* 
[0 0 9 5] 

Lite 4] 



NO 




NO 



o = 



o 




[0 10 2] ft2©^7*l/y^UUV*^ Jg36K"r 

ry>— • 3-7 • 77^y F • 7 
^y*7X (J. APPl. Phys.) J Sf2 7#, %2 6 9^- 

y (i 9 8 s¥) &aaB«2ttTvs 

[0 10 3] 
[{b6 8] 



N 




N 




[oioo] ^ifo^tf^yy^^y KfNMfc 

[0101] 
[ft 6 7] 



50 



[0 10 4] ^i«n8ftd*, #WS6 0-6 9 6 5 
7*f, (WJ61 — 1 43764-^-, [W16 1 - 1 4 8 1 5 9 

#^?8& if tc tms nr i/ ^ a 7 u 3- u- y 7* y ^ * yff 

«Mfc. Wfm 6 1 -2 2 5 1 5 1 §, PI 6 1 - 2 3 3 7 
5 O^miflclHfc^tlTl^Ty Y*5*/*J**y 

mrnwmsr v v p y Bf#ft, r 7 7^ y f • 7 -f y * 

X • y^— X ( Appl. Phys. Lett.) J i!5 5®, 1 5 
(1 9 8 9© fcEKSftT^S^^ry-ZI/Wi 
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ft 

[0 10 5] 
[ft 6 9] 




N 



JM^^-C (C H ,), 

P B D 



[0 10 6] &E*WJ&Z£WV%Zo Sft. #PP§ 
5 9- 1 9 4 3 9 3#4H8fcE*SnTV^*-aiO«? 

[0 10 7] 
[ft 7 0] 



t-Bu 



t-Bu 



B B O T 

[0 10 8] fg^tlSlt'&ftWI^So 

8 -3vy /-;i/«w*©&ii»ffc nft«»c&HJx 
(8-^-y t^s^a, hjx (5, 7- 
^pa-8-*/y/- ;i>) t;1/5-?a, hjx 

(5, 7-^P*-8-+y i Jy^) 7/1/5^7 

A, hux (2-^^;V-8-*/uy-;i/) 7*5- 

xx, mn©S8ft> &swi*#;i/7y— s>>< 

X;V*yS^:ifT?B^nTl/^t>cD, flRfc? 
[0 10 9] 
[ft 7 1] 
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20 



30 



40 
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t-Bu 




t-Bu 



TBPcCu 



t-Bu 



NaO s S 



NaO s S 




SCNa 



SOsNa 



[oi io] x*mzft%\k^&z^n?&\®wm 

fc -7X 7 U ;V tf 9 3> >1BN*# t *?S Al mttft tLX 

$»§o c«fl:^aAiijii{4> c:ne>©*?aAii)jM« 
n-mx nrM&Lt a* & a s hi xm%, s nr t <t v 

A(ftSMi*§l)iUfttO'T**"5"tfeJ:V\ £&fc«Stl 
X&%> pSS- S i , pS- S i C i§iE?L?±AlitKl« 
nla-Si, n^a-S I CE±S«?aAlft3M 



50 



H^ffF^WWO 9 0/0 5 9 9 8fcM^*nr 
SIEffii: Lty\ {±OT§i£©A*^ (4 eVfiUb) & 

ttRORftflfcl/TttAu&ifO&JK, Cul, IT 
O, SnOi.ZnOS £©IS«ttjSlJll##>bW5tt 
So &EffifcJ\ CtlfeOtlW^lf^^'y^'jy 

t/\, 3&fc«WWfilct.J:8iK«, If 10nm~l|j 
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m, J?SL<ttl 0~2 0 0nm©KHTSitftl«o 
[0 111] -15, mUtLXte, ft*HS©/hSl^ 

(4 evJKT) «scewitft^wftrfcn 

B©^tl#«StJit£^&&©;WS^&ti&o £©£ 
SftWHMtOftfWWfct/ttt, 7bU7A, i-hVV 

*'J7?ftif©;£ffifc<fc'K ckfc J: 

0, fNK"T*Cfc*i«T*€So *ft* »ffifcbT©'>-h 10 
fiStii S5cSQ/DW"F*W*U<, SiJittil^l 0- 
5 0 0 n m, »$L<li50~200 n m©iEBl:iI«;l . 

[0 112] 3WC N *5gEfi©W«tE L*?te*sW-SiWi 

juixmmm/mm/mm^ 5 ft * 

T> jifSKSl 0-2 0 0 nm©$§B©Kjpk:ft&<fc 

-5 tc. |gtf^x/W£Vy^ftH©:£&fc£0J£j£2 
P§S£fft^£o c©±iclE?L&Ai«l<ffl s l- 

7LaA*K8WB©8Mi{fc©#&i: UTtt, Mf2©<fc -5 
KftJSfr^i 6 ft-^f < , fro tf 7 **-;Vft^J* t4c< (/■> 

©softie £©ii»fe«i-f ^©m«*ft 

JMR& ££#tjgftac£Dgft£*\ -IStc^-hto 
itfSS5 0-4 5 0°C, HffiKl 0' 5 -10" Pa, M 
#}Sfi0.O 1-5 0 nm/sec, SMIS- 5 0 — 30 
0°C, US 5 n m — 5 /i mWlBHTJUfS^C fc^MS 

U\, *fc«:«)a«l«W8i*», ^OifcBfcWIttll** 

6ft3«H^ 1 0-5 0 0 nm0%L<l£ 50 — 2 

tiCcfcD, BfaowMBSft^ws^iSo ft^ £©« 

JWBlf^flsSfcte^Ttt, ft»I«**jitLT, ft 40 

[0113] c(D£.vici,rmt>nfcmmMi&fo<r)9i%. 

»jkK*SW-S c fc k: J: D , #55W©#» E L JR?*^ 

AtiW$ifM2fu ##©S46TSi/^©"e&?>o *^BJ§ 
©*»ELJRyfc, lI»«E*OTiirr*«^fctt, IBS 

mffi^-©istti:bT«j±5~4 ovea^epiD 
"rat, S63tt«we*». £ft> iM©isttT'*E*EP 50 
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S£awff*BJftrrs»&fctt, ibs^+, &m&-ey& 

[0 114] 

T*«ftV> 0 ftfc\ f# BnftW#»E L*?©JWIrtt*©J: 
5lELT#ii>fc. fftfc*., #BlEL3lfP**«*t7 
BHS&BLft©^ MieHcSJ^WS^ lOOcd/m 
2 teftJ5*3fcK«W«*iRU coft, 5£*&K (W 

raw i o o c d/m 2 \cr^fcWMmmm x-m 

2\zr&%o)\zm&%mmm%btco gft, w&t>mm 
wm<Di/2\c^rc^nm^mbm^x, mse&o 

oawnwufcufc. ftfe^ sa©iJ^« i Tom&wm 

fcU c© I TOMclBFLaASRtf^M^LT 

KH-BnftWiWMKEiPiffcbr, MtiE Lift 

Lft*7* h^tf-K?}te*gJfcbTl#5ttfcfitfJ* 
[0 115] gffiffll 

2 5X 7 5X1.1 mmOt^XO^Xl [H 0 Y A 

Oft) g©6fetf^7] ^lliLrffli/\ c©»fi± 

ic I TOH% 1 0 0 nm<DB'2X'f$$&LXMffiWi&tl> 

tc cwTn i Tom«»riaii«nfcis«*aifis«as<Efc 

^■5o ) c©5iB^»»« ; &-i'V7 0 Dti o ;l'7;P3-;^ 



3 O^P^ffl^S^jf Lfc©-^ H*T*5»BBH?U * 

^mmmm. CB**ssffi («) so ©*«^^^-t 
®^b, * v ^Tywmmmx- v t n , n* -s^7 

x^.;l/-N, N' -ex- (3~^f;i/7i-;W - 

[1, 1' -£7x-;W -4, 4' --7757 ax 
T> TPDil/^o ) %2 0 0mgAtl> ilO^^f 

7«ssara»3p- b fc^¥»s^ nft h v x (8 

Vy-M 77P5-7A (JXT, A 1 qfcV^i ) ^2 
OOmgAtlT, ISff^-^1 x l o H Paf 

[0 1 1 6] *fc, T?D*XtifcmmUffl}UW ! $-b 
^2 1 5-2 2 O'C^XtmLX, TPD^MMM&O. 
1-0.3 nra/sT* I TOm±lcmm^^X, KJ?6 0 
n m©IE?Lffi A*^^cK U fe„ C ©SS©Sfiiaa»^ia 

^ fc B5£ L ft * * , A 1 q * Anft € U 
7r 7«ffiaoinil#- h * 2 7 5 v^xtmbx, A 1 
q ^HSjISO. 1 -0. 2 n m/ s t?IE?LffiA)l±fc: 
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KSatSSTfeofco ^X\ v^i/^Alg^f 

tbxnx%>^tc*:vyfym&mm$~ h tigs o o 

fc 0 C^^iLT, ^7XII±(CIT0I « 

co 1 17] cwamgiifto^fflfc, &&uf 



HH: 



ft 7 ;l/ 5 ^ y jfl ^? A ti T *5 t, > ft £ V 97, r y SI 

ty/^l x l 0" 4 P a%XWB.Ltz<D%, 
Xfyl/U^r^ h{ca«lPl»LT^»M*4 5 5°Cfc 
ML, «S«iift©nSffi±fc^»3iao. 5nm/s 
XWM&- 8^m (800nm) ©f7D>' A FffUfr?. 

m^mmm i^wmm c«) so sc^, i 



i^if^^^-L^^sfwwufco $ft> 

i 
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[oi is] ctD^oichxumMf^mf^nfc 
msmm^M^^y^-^^m^mbx, mumm 
(Dnmicm.y<Dmmx^±m^mnrco s-r, 

(pva) m^zmmu, a-x^y^vi/ 



(R B) o. 1 



P, 4-^h^y-a-t7f-;l' 



(5 



(4MN) 0. 0 5MSKRtfffift:*?-l'>'7.8 5 

%m^fr#x%t>ritcmfo 1 s u u ^ « 

P-hSB (5*^ (80 © fcT, 5 0 0 r pm, 3 



7- ~&=t*fKl 



51 RP 



(80 £D ©fffcAn, 

a© 1 /2 \z^<D\zMt ^nnmsm^nmmnm^ 



o 



■ft. 



; 1 ifcst, 

[0119] jttaai 1 

[0 12 0] it«W2 

nwmi tmmicbx^ME Li?wit, mum 

[0121] 
[an 





(h r ) 


<h r ) 




1, 0 0 0 


4, 5 0 0 < 


J£8?F!i 1 


3 0 


3 0 0 


ftf£#i 2 


1 0 0 


L 0 0 0 



%i®ng. :10 0c d/m' 



[0122] mimfrt>wt>fr%&o\c ^mm^rn 

EL*? (HffiM 1 ) fci\ Jt«0J 1 Rtf2 <Ot><DU:Jfc^ 
[0 12 3] 

tc ^(ox%-o x, mmic &&%{t<DMiw*ucfflM-z 



im 1 ] *%M©W«IE L*?£D 

[^©tiSBj] 



1 
2 
3 
4 
5 
6 
7 
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